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Scope

e Crop modelling History
e CANEGRO sugarcane model
e Evolution of a benchmarking tool

e Models as a management tool
e Harvest Planning

e Performance monitoring

» Replant Planning

e |rrigation scheduling




History

Development started during the 70’s
Initially of Maize, Wheat, Sorghum
Development on Sugarcane models began during
early 80’s
e South Africa — CANEGRO

e Australia — AusCane, Qcane, APSIM
Many others throughout the world

Initially a research tool to compliment conventional
experimentation

Pressure to use models to assist agri-business
Development continues today




The CANEGRO crop model

e Developed primarily in South Africa
e International consortium — DSSAT
e Primarily climate-driven

e Features
Hesketh-McCree RUE-based Carbon Balance
\Water balance — multi-layer single dimension model

Energy Balance — Sugarcane-specific Penman-
Monteith

Mechanistic canopy development routine




CANEGRO - Conceptual Basis
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Model Validation — South Africa
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Model Validation - Swaziland
eStress Trial — 4 levels of stress, 4 seasons
eDestructive sampling — 2 monthly intervals and
*Yield at Harvest
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CANEGRO Validation - International

e 4 sites in Australia
e 1 site in Hawaii
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CANEGRO Validation — Evapotranspiration
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Potential Yield Calculation
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Water Limited Yield Calculation
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Evolution of a Benchmarking Tool
Step 1 — Potential Yield

e Questions raised regarding performance
at RSSC, Swaziland during the late 80’s

» 1987/88 season avg yield = 130 t/ha
e 1988/89 season avqg yield = 107 t/ha

 Why the big drop?




Season Potential and Performance
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Potential Yield - Season Benchmarking
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Evolution of a Benchmarking Tool
Step 2 — Attainable Yield

e Questions regarding field performance
comparisons raised

e Potential yield concept able to cope with
seasonal variability

 Need to consider other agronomic
constraints

e Led to development of Attainable Yield
concept




Attainable Yield Concept

e |dentified the
soil/ratoon
Interaction as the
most important
agronomic
consideration
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Attainable Yield Concept

e Soil/Ratoon matrix combined with other agronomic
factors in a simple multiplicative model of the form:

e AttYId = PotYld * Soil/Rat fac * Variety fac * Irrig fac

e Eg. Shallow well drained soil, 6t ratoon, NCo376, Drag-
line irrigation system

e AttYld = 140 t/ha/an * 0.94 * 1.00 * 1.00 = 132 t/ha/an




Examples of model use In
commercial operations —
CanePro Cane Management
Software

1. Harvest Planning and Yield
Estimates




The Problem

e Large Estates
e 3500 ha — 21000 ha
e 100 — 1000 fields
e Supplying 1 — 2 mills

 Complex harvest planning decisions

 Need for accurate estimates
e Usually majority or only mill supply
e Implications for season start and duration

e Need for in-season revision of estimate




Estate Practice — Prior to CanePro

e Estimate largely based on 5-year mean productivity

e Realise the effect of age and climate on yield but
unsure how to incorporate into early estimates

e Rely on Section Managers subjective yield
assessment

* Yield revisions 2 - 4 times per season




The Need

e Easy-to-use harvest planning tool which:
* |s flexible
e Integrates the effect of climate and age on yield
» Provides real-time in-season revisions
e Model inputs simple and easy to obtain

How?

e Combine commercially available harvest planning
engine with a simplified yield simulation model
and performance ratio concept




Simplified Yield model
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e Potential yield model
developed using
CANEGRO RUE model
(McCree & Hesketh) and
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Model Validation
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Step 1- Crush Programme

Harvest Planner
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Step 2 — Cutting Fronts

... Harvest Planner,
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Step 3 — Field Harvest Order
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Step 4 — Harvest Plan

Order Field Size Cut Start  Perfratio Potential yld Yield (tons) Cut End
1.

2. Field B-20ha 16/4 0.8 140 2240 20/4
3. Field C —40ha 20/4 0.9 140 5040 25/4
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Step 4 (contd...) — Harvest Plan

.. Harvest Planner,
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Advantages

- Flexibility
e Harvest date and estimate re-calculated if field harvest sequence
changed

e Captures climate and age effects

e Live in-season
e Harvest plan continually updated and estimate refreshed

e Better control of other operations linked to harvest date
e.g. ripening

e What-if analysis w.r.t. season start and duration




Examples of model use In
commercial operations —
CanePro Cane Management
Software

2. Performance Monitoring




Performance Monitoring
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Advantages

e Allows for comparisons between/within season
e Allows benchmarking between estates

e Allows benchmarking between different
environments/countries

e Used to assess manager performance

e Crucial part of replant planning decisions




Examples of model use In
commercial operations —
CanePro Cane Management
Software

3. Harvest Sequencing




Harvest Planner Developments

e Optimise harvest sequence using
knowledge of sugarcane physiology

» Seasonal growth characteristics
e Seasonal cane moisture profile
e Seasonal cane sucrose curve




Oldestfirst Modified sequence
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Quickly realised that to optimise
harvest seqguence one cannot
Ignore replanting and the need to
accommodate the movement of
fields to be replanted




Examples of model use In
commercial operations —
CanePro Cane Management
Software

4. Replant Planning




Replant Planning Concepts

 |dentify fields to be replanted and when over a
selected number of cutting seasons.

 |dentify which varieties should be used to
replant each field to obtain an ideal variety mix.

e Integrate a knowledge of replant dates into the
harvest plan to optimise field sequencing over
the chosen cutting seasons.




Setup

Mill SpecificPlanting
Seasons

Planting Periods

Yield Adjustment Factors

Sucrose Curves

Replant Planner Algorithm

Select Fields to Replant

. EstablishField performance ranking
using attainable yield conce ptover
last 5 ratoons

. Allow User to Modify Ranking

. Estimate ideal replant ratoon for
each field using:

. Assign planting season based on
ratio of current to ideal re plant
ratoon

. Assign planting period based on
relative advantage of moving
forward or back in the replant
period

Ideal Variety Mix

1. Identify highestyielding variety foreach
day of season [tons sucrose]

2. Establishideal estate variety composition

3. Establish adjustedideal estate
variety compaosition of each replant
period based on:

£ 8

Final Output

1. ReplantPlan

1. Adjusted HarvestPlan




Step 1- Setup - Seasons

- Replant Setup

Excel  Preview
Patential Yields | Sucrase Curves |
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= 201415 1/04/2014 IA2s2014 2007-08 a -18.0 50 200
Flanting period Start date End date Max hatweek Total area (ha] | Min weeks fallow
Auturnn 201314 (120272014 26/03/2014 3.0 2347 9
Spring 2014-15 1/07/2014 15/09/2014 80.0 880.0 g
= 201516 1/04/2015 3A2/2018 2007-08 1] -18.0 50 200
Flanting period Start date End date Max hatweek Total area (ha] | Min weeks fallow
Autumn 201415 | 1/02/2015 28/03/2015 310 2347 g
Spring 2015-16 1/07/2M5 [15/09/2015 80.0| 880.0 g
= 201617 1/04/2016 IA2/2018 2007-08 a -18.0 50 200
Flanting period Start date End date Max hatweek Total area (ha] | Min weeks fallow 5
Auturn 2015-16 1/02/2M6 _24.-’03.3201 B 31.0: 2347 9 Sl
EX3




Step 1- Setup — Soil/Ratoon matrix

- Replant Setup g@@
I 5 |

Excel  Preview

Season: | | Sucroge Curves |

Soil Ratoon Matrix Additional Factors

SolCategoy 0 1 2 | 3| 4] s & | 7] & | 9w 1| -12] 13 ]| 15] 1] - -
b E Set 0.921) 0901 0882 0862 0842 0822 0802 0783 0763 0743 0723 0703 0684 06E4| DB44) 0624 0604 Center Fivat 1.000
€ Set | 0982 0975 0969 0962 0955 0943 0942 0935 0.928 0922 0915 0908 0902 0895 0.888 0.882 0.875 Flood 1,000
D Set 0.936 0927 0916 0905 0834 0883 0872 0861 0851 0840 0829 0B18 0807 0796 0785 0774 0.763 Floppy 0,890
F Set | 0938 0927 0916 0305 0834 0833 0872 0861 0851 0840 0829 0E1E| 0807 079 0785 0774 0763 Furow 15 0.320
I Set 0792 0777 0762 0747 0732 0717 0702 0687 0672 0657 0642 0627 0612 0597 0562 0567 0552 Furraw 11-15 0.840
K Set | 0983 0968 0952 0937 0922 0807 0892 0877 0862 0842 0832 0817 0801 0786 0771 075 0741 Furraw 610 0860
L Set 0.947 0938 0929 0920 0911 0902 0893 0884 0875 0866 0857 D848 0839 0830 0821 0812 0.803 Overhead 1,000
N Set | 0947 0338 0329 0920 0911 0902 0893 0884 0575 0866 0857 0848 0833 0830 0821 0812 0803 Portable Pipe Spl 1.000
i Set 1000 0992 0995 0977 0970 0962 0954 0947 0939 0932 0924 0917 0909 0901 0894 0896 0.879 Semi Solid-Get Spl 1.000
5 Set D948 0943 0938 0933 0928 0923 0918 0913 0908 0903 0898 0893 0888 0833 0878 0873 0868 Sprinkler 1-5 0.840
T Set | 0972 0963 0955 0945 0938 0923 0921] 0912 0904 0695 0887 0676 0670 0661 0653 0844 0836 Sprinkler 11-15 0,840
[ et 072 0777 0762 0747 0732 0717 0702 0687 0672 0657 NB42 0627 0F12 0597 0582 0567 0552 S prinkler B-10 0870
W Set | 0907 0882 0857 0832 0607 0782 0757 0732 0706 0681 065 0631 0606 0581 0556 0531 0506 Step-Down furrows 1.000
W Get 0921 090 0882 0862 0842 0822 D802 0783 0763 0743 0723 D703 0684 0664 0544 0624 0604 || other funows 0,000
¥ Set | 0792 0777 0762 0747 0732 0717 0702 DEE7 0672 0657 0642 0627 DE12 0597 0582 D567 0552 =
CPER 1.000
Ml 1.000
N14 0960
N5 1.000
: N17 1.000
2 g 0.950
Nz2 0.830
Mz3 1.080
R 74 S o neEn bt
Factar Active
|mgation System
W ariety .
< >

_:1 Copy H E Pazte ]




Variety Quality Curves

Step 1- Setup —
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Step 2- Field Performance

Replant Planner

&

Excel

Vi
Wiesy Events

&

Grauping

Y

Filtering

&

Recalculate

h
=l

Presview

Field selection strateqy : Declining yields - - []optimise plant sequence

Field Performance ] Varisty Exclusions | Arsa Constraints ] Replant Flan | Long-Tem Harvest Plan I Scenarios | Seed Requirsments |

| 4 Add Selected Field(s) to Replant Plan |

A

CEX

|:| Cptimise harvest sequence

| Field Details | Field History Cane Yie * |
| Field Areafha)  CorrVarety  Cur Ratoon Maw Ratoon  Ratoon Ratio Per Seazon Growe Start Cut [ ate Ratoon  Yariety Fit Actual Poterti |
|PPA03 125 N19 1 857 0117 200708 18A0/2006 1241042007 1/N23 12345 11
|PRa04 20,0/ NCO376 B 87l 0,684 | 200607 15/08/2005  |17/10/2006 0/Nz3 ' 12673 13
|PPA0S 17.0/N23 2 869 0230 | 2005-0 (15/0B/2004  |18/05/2005 15NCO376 | @ | 7REE 1%
|PPADG 15.3|N23 2 1019 0,295 200405 18M0G2003 |14/06/2004 4NCoa7s | [ | ansl 15
\PPAQ7 141|N23 4 8.21 0.487 200304 \29/06/2002  |17/06/2003 13/NCO376 | 10713 14
\PRa0G 4.9/N23 7 789 0.867, 200203 \Z2/0B/20M0 | 2840642002 1z2NCo37e | @1 11345 141
éF‘F‘ADEl 135/N23 12 861 1.334] = Lo ocs R tilicaa Ll el
|PP&10 18.7|N23 2 529 0.215 e -
[FRATT 5.6 N13 2 354 0210
|PSPAT 24.0|N23 1 868 0115 : QBLE
PSPAZ 27.0/NZ3 0 8,92 0.000 i .D Pod a3 b & i 4 d = Crert oy
|PSPB 42.4/M23 8 8.35 0.958 well P B b A A LMLt
| I ! O ' ' : ' ' S Excluded from fit
|PSPLCT 17.5/N23 1 5.34 1.319) 1.00 o FRWE SNETS. (NS NN CINN. | P SN SRR {1 s
|PsPC2 13.0/N13 ' 1| 851 0117 ., o ] (e
|PsPC3 88| Mix 1 .26 0.108| =] : : Lo
|PSFD 47.0/N23 1 7.98 0125 B0 etk T Ty L -+
GBLA 17.7/N23 10] 535 1681 En_m_:_"_i_ oot B s
GBLB 18.8/NCO376 9 £.68 1.307| : % . A A .
\BBLC 326/N25 3 6.23 0482 < E L R e R S e e s
|DBLD1 26.4|N25 1 5.90 0.164] S [TUUUR TN U TN N WU WU T e |
|QBLD2 15.7|H23 0 5.24 0.000| g L ;
|OBLET 19.5/H25 5 564 0,566, T e e T e S
|UBLE2 16.0/N23 2 ' 0354, SO N R U O R T T
LG 22 0183 | [ N A S S S N S S S
|DELG 9.8/N23 1 0.210 e s i ST
?uBLH 26.5/N23 0| 0.000 n.m--:----uE _____ _____ _____ _____
|oBLI 15.6/N25 2 0.306 A T I :
[ARL 14 4/N25 ﬁ 4l 756 000 - T e

9097 7 = o] 2 4 E g Rﬂ:fun 12 14 16 18 20 .
| < > | [] Label points
||:| Field does not have a walid quota | | Conected potential vield = potential pield comected for non-soil yield modifying factors

Ready




Step 2- Variety Constraints

Replant Planner E@@

T 3 (==} e
IE =) ? EE" Field selection strategy : Dedlining vields - v - []optimise plant sequence [ ] Optimise harvest sequence
Excel  Preview Filtering  Grouping Recalculate w Event

Field F'elh:lmance] Wariety Excluzions  Area Constraints l Replant F'Ian] Long-Term Harvest F'Ian] Scenarias] Seed Hequilements]

By Plant Yanety l By Location ]

. Variety | Autumn 2007-08 [ha) Spring 2008-09 (ha) Autumn 2008-09 [ha) Spring 2009-10 (ha) |
Mame Current Area [%] | Planned [%) i Planned Flanned Planned F'Iann
o |
|
|

83| E7 30.0 120.0 . 2500 12000 89.9| 2500/ 12000 40.1| 2500/ 12000
|
31| 247 B0.0 260.0 _ 2500 12000 116.4] 2500 12000 59.9| 2500 12000 2
|
224 387 0.0 | 2500 12000, 3865 0.0, | 2500 12000 4
|
|
[
N36 . 1156 500 1000 54.1) 500 1500 !
|N52/219 !
|M524219 _ _ _ | | _ _ _ _ _ | _ _ !
\NCD376 297| 18.4 40.0 1200 2500 12000 64 25000 12000 1473 2500 12000 |
TOTAL . 100.0 100.0 130.0 . 00 10500 _ 8333 750.0 _ 247.3 10800 :
\CAPACITY _ _ _ 2391 _ _ 830.0 _ _ 234.7| 8
l/1x] < >

Ready




Step 3- Replant Plan

Replant Planner

T Y %

Excel Preview Filtering  Grouping

&
Field selection strategy : Declning vields = & i
Recalculate View Events

Field F'erfu:urmance] Wariety E:-:clusiu:uns] Area Constraints  Feplant Plan l Long-Term Harvest F'Ian] Scenarius] Seed Hequirements]

Field Details

[ Field Area [Hal

Current R atoon Current Varniety | Seasan

Plant Penod

Perod Locked  Mew Y arnety

|:| Opimise plant sequence

Replant Details
Yarety Locked

B=1ES

|:| Optimise harvest sequence

~

Plant Date =

. [ . Remave fram Plan ]
' [ ¥ Select Al |
[ [ 5et Selected IE]

, HCO376 NCO37E 1/07/2008
NZ3 2008-09 Spring 2008-03 = N25 M 1/07/2008
7/Mz3 200809 |Spring 200809 |MCD 376 \2/07/2008
13|NCO376 2008-09 | Spring 2008-09 IM25 | 2/07/2008 [ B2 Update Plant Sequence ]
_ 7|N25 |2008-09 |Spring 2008-09 N5 25/07/2008 [ @ Update Field History. ]

[LTA02 N0 11|NCO376 2008-09 | Spring 2008-09 N25 3/07,/2008
[LTAD3 210 11|MCO376 | 2008-09 | Spring 2008-09 IS /07,2008
ILTA10 124 E/N25 200809 Spring 2008-09 IM25 | 28/07/2008
V04 16.7| alM23 | 200809 | Spring 2008-09 |NCD37E '8/07/2008
\oconz 235 7 MIx 2008-09 Spiing 2008-09 INCO37E |9/07/2008
TTJOZD 16.2 1/N25 200510 | Autumn 200809 R ] 1/02/2009
TTI12 B4 13|NCO376 2008-09 | Spring 2008-09 'NCO376 111/07/2008
(TTJ228 125 9/NCO376 200310 Autumn 200809 'NCO37E 4/02/2009
\TTJ228 125| 9NCOZ76 200910 | Autumn 200809 \NCO376 7/02/2009
TTJZ2D 125 5/NCO376 200310 Autumn 200809 INCO37E 110/02/2009
[WhLOT 10.7| 7/NCO376 2009-10 | Autumn 2008-09 IM19 113/02/2009
[YNZO2 1.2 10/MZ5 | 2008-09 | Spiing 200809 ] M19 F] 124072008
W5HD2 340 4/N25 2008-09 Spiing 2008-09 IS 113/07/2008
|LMHDE a0 10/MN13 2008-09 | Spring 2008-09 O |MZ5 O 1B/07/2008
LMUD3 10.2 11|NCO37E 2008-09 | Spring 2008-09 7 |M25 F | 23/07/2008
G _ 7758 2 |
Rezady




Step 3- Long Term Harvest Plan

-‘Replant Planner

-
1))

=
Excel  Preview

Y

Filtering

B

Grouping

Field selection strategy :  Declining vields

-

yd

Recalculate

-

14

i []optimise plant sequence

Views Events

Field Perfarmance | Wanety Exclusions | Area Eunstraints] Replant Plan  Long-Term Harvest Plan l Scenarioz | Seed Requirements |

|:| Qptimise harvest sequence

Harvestings l Fields Carried Over | Cut Frant Utlization ] % of Area Harvested By Varigty ] # of Area Harvested By Hatoon | Age Diztribubion ] Manthly Area Harvested By Yanety

| Field Mame

Field Details

B

Harvest Del

Area [Ha) Fiatoon W ariety Grow Start pill Cutting Frant Cut D ate Cut Age Seazon Tons Cz
YGID2 155 EIN23 18/05/2007 Ubormbo CARGO WHOLESTICK, | 29/07/2008 14.39 200809
|SFIw 30 BIN23 10/08/2007 Ubormbio UBOMED CANE TRAN! 29/07/2008 10,61 200809
|PMRA14 2.3 3|NCO37E 12/08/2007 |Ubambo UBOMED CANE TRAN! 31/07/2008 10,61 200809
'H5005 17.3 0/N25 12/08/2007 Ubambo UBOMED CANE TRAN! 31/07/2008 10,61 200809
VGID3 141 5 NCO37E 16/05/2007 Ubormbio CARGO WHOLESTICK | 31/07/2008 14.52 200809
\PMR15 47 3|NCO 376 12/08/2007 |Ubambo UBOMED CANE TRAN! 31 /07/2008 10,61 200809
WGIo? 100/ 5 NCO376 | 27./08/2007 |Ubombo CARGO WHOLESTICK |1/08/2008 11.17 200809
\PMR1E 1.0 4/NCO375 12/08/2007 Ubemba UBOMED CANE TRANY 1/08/2008 10,65 200809
TTJ0ID 13.2| 13 NCO37E 114,/09/2007 |Ubambo \CARGOD CHOPPER | 1/08/2008 10,58 200809
|PMR23C 18.0 3/ NCO37E 12/08/2007 |Ubambo UBOMED CANE TRAN 1/08/2008 10,65 2008-09
|PMR 23 125 4/N23 12/08/2007 Ubambio UBOMBD CANE TRAN: 1/08/2008 10,65 200809
|SFLE 230 2| NCO37E 13/08/2007 Ubambo UBOMBD CANE TRAN: 2/08/2008 10,65 200809
IMSLO4 448 4/N23 2/07/2007 |Ubombo CARGO CHOPPER | 2/08/2008 13.05 200809
[WMLO4 118 2| NCD376 |15/05/2007 Ubombo \CARGD WHOLESTICK, | 2/08/2003 1462 200809
HP&21 11.5] 3/ NCO376 15/09/2007 Ubemba UBOMED CANE TRAN: 3/08/2008 10,61 200809
[WORD 5 18 NCO37E 40742007 |Ubambo CARGO WHOLESTICK | 3/08/2008 13.01 200809
|SFU 237 5 N25 114,/09/2007 |Ubambo |UBOMED CANE TRAN! 3/08/2003 10,65 200809
'HP&12 8.8 1/N23 15/08/2007 |Ubambo UBOMBD CANE TRAN! 4/08/2008 10,65 200809
|SH502 230 2|23 17/08/2007 Ubambo UBOMBO CANE TRAN: 4/08/2008 10,58 200809
4327 H0437.3 1210 =
Ready




Step 4- Scenarios

Replant Planner

log A

Excel  Preview

&

Grouping

Y

Filkering

Field selection strateqy ;@ Declining yields -

Z .

Recalculate

|:| Optimise plant sequence |:| Optimise harvest sequence

Fizld F'erh:urmanu:e] W ariety Ea-:c:lusiu:uns] Area Constraintz | Replant F'Ian] Long-Temm Harvest Plan  Scenarios l Seed Hequirements]

Mame

Copy post-kurray

'Eop_lrl pre-hurray [ijeu: 4 2006 .
] 'Grahams working zoenario .
LRI

[+] lManuaI

Scenarios

Dezcriphion

41242008 85100 .t'-‘«l'«-. Copy before Murray started fiddling
12/01/2006 9:0%:00 & New scenario [Jan 12 2008 9:034M)
'l?a"l'l 1,/2005 5:08:00 F LRI input of 06-07 fieldz

. 17/11./2005 8:25:00 ﬂ.. tanual input of 06-07 fields

['iﬂ .Sa\-'e ﬂ.sl‘sl-n-aw_-ScenaliD] [ ey

Fiestore

Scenario ] ’ X Delete Scenano

e e
Giid  Chart ]
T T T T I =rePro
1B MRy ot B o R e v o i ot e o ok ol st e Bt s e e o i o il e I Copy post-hurray
1,200,000 4 [ Copy pre-Murray (Dec 4 2006 55140)
1,100,000 4 I
1,000,000 4 -- -  — T
900,000 I Mewy zcenario (Dec 3 2006 100546
800,000 4 --- I ey scenario (Feb 20 2008 4:45PM)
700,000 4 --- : I =y zcenario (Feb 20 2008 4:46PM)
E00,000
500,000
400,000
300,000 §----+
200,000
100,000
D d

2005-06 2008-07 2007-08

2009-10 2011-12 201314 2015-16

G
Wiew : | Tong cane per season

Ready




Advantages

e Improves replant field selection decisions

e Place varieties in the right time of the season to optimise
overall season yield

e Optimise long-term harvest plan to minimize age effects

e Scenarios allow evaluation of decisions on overall sucrose
yield




Examples of model use In
commercial operations —
CanePro Cane Management
Software

5. Irrigation Scheduling




Irrigation Scheduling Concept

- Water balance
- Soil water concepts

- Estimating components of the water balance




Water Balance

Transplratlon Rainfall
Irrigation

Evaporatlon




Soil Water Concepts

_ .. 100 mm
Field Capacity Freely Available water

FAM (mm)

Start of
Stress 50 mm

Permanent
Wilting point 0 mm




Estimating components of the
water balance

e Evaporation + transpiration — Potential Et
calculated using Penman-Monteith

e Soll evaporation calculated separately from
transpiration

e Rainfall and estimate of net irrigation as
direct inputs




Soil Evap. as a 2o of Pot Et

Soil E/Cane Ref El

1.2

1

0.8

0.6

0.4

0.2

O,

9 ++>
0¢L ‘ ;
T i.lg

0 |
L %
LS b4 '

* ‘

: 4 v‘vl —~—

1 24 47 70 93 116 139 162 185 208 231 254 277 300 323 346

DOG




Transpiration as a %o of Pot Et

1.2
1 N . & [

0.8 -

0.6 ‘Wﬁ"
!

0.4

Trans/Cane Ref Et

0
1 24 47 70 93 116 139 162 185 208 231 254 277 300 323 346

DOG




CWU as a % of Pot Et

1.2

T
06 | L
0.4 ﬁ

0.2 »I

CWU/Cane Ref Et

O T T T T e e e e T T T T e T T T e
1 24 47 70 93 116 139 162 185 208 231 254 277 300 323 346

DOG




Two—Stage Soil Evaporation Model

1.2

Fraction of ETp
o o
o oo [

o
~

Stage 2

—
N

0 1 2 3 4 5 6 7 8 9 10 11 12 14
Days after wetting




Transpiration — Thermal Time-based
Canopy Development Model

1.2 7

1_
=0.8
L
©
c0.6
=
3]
@
L 0.4

AV VA A

. /\/\ﬂ( Vﬁ(\\; \ ‘ V

0 300 600 900 1200 1500 1800 2100 2400 2700
Thermal time (deg days)




Field soil detalls

Irrigation Scheduling for Season Current under Location Section - 01

ﬂﬂ{] ,,,@JJ General l F!ainfall] Inigation] Canopy develnpment] Daily 'WEB Graph | Graph data]
[I—— ! D E B Imigation Syztem Details
Y Field M ame 50050 Irmigation System Sprinkler [24 mm]
B Fiatoon 1 Wwetted Areal %) 100
] Grow Start D ate 30/08/2007 Typical Met App. [mm] 24
[ | Harvest Date E/08/2008 Mirirmum Cycle Time [days] 3
W so0s04 Met. Site tlaula A5 Typical App. Efficiency (%) 74
W 500505 Fain Gauge MLOT-Gauge 1
[ Imigation System Sprinkler (24 mm)
u B Soil Details
W 500702 B TAM [mm]
= 500704 A W) o
Fiefill Point [mm] 35
= s00802 Startig 5WE [ 0
B soos0: Drain Days
u B Diy-0ff Details
W 00a05 Diy-off Date 20/06/2008
W soo0307 < Diy-aff TéM [mm) 70
B 500308 Link. Dry-off to Last Spray Date? .
KEY :




Irrigation & Rainfall

Irrigation Scheduling for Season Current under Location Section - 01

Exﬁél Preﬂew Edit%aph
g gy General] Rainfall Imgation | Canopy develnpment] ['aily WE Graph | Graph data
Lesalian Date Met lmgation

o1 (rmrn] Cumulative Irrigation, Field/Sub-Field (S005017 , Cycle Aug 07 =
2/01/2008 240 : : . :

= 24/01/2008 240 s b o o S Rl L

= 27/01 /2008 240 S _________________ _________________ ________________ _______________ o

W soos0 30/01 /2008 240 | | | : i

W so0s05 4/02/2008 240 mof- - foeseccocasacsesss beosecossescoseses e L

[ | 740242008 24.0 | N [ o s s T

] 16/02/2008 24.0 ! i : 5 :

W so0702 < [19/02/2008 240 Eenl [ o Y A [

u | 23/02/2008 24.0|_[f 5 Ry e e S

= S00704 | |28/02/2008 240/ | N — R el N A I

W so0:02 | |23v02/2008 A0 s b L - H

W 00s0s | |3/03/2008 20 || E 5 5 . 5 5

[ {| /032008 240 400 -----e- Ammmmmmmmmme oo il EEEEy & R REEEEE Soosssssssssssssss

W 500905 | [10/03/2008 240 | sl [ e e - FE

W 500806 ? [16/03/2008 240/ | : : ! : :

W 500807 ¢ [ 22/03r2008 a0 |4 T [ )T o F

W 500308 31/03/2008 24.0 250 oo b fr e Poromoenenononasd LIt SR
£/04/2008 24.0 il ................ I ________________ _________________ .
17/04/2008 2410 s T L e [ L
5/05/2008 240 ; ; ; ; ;
23/05/2003 24.0 L R i o Pt Pt R
5/06/2008 240 ol b ol A

=l D.l'IEDD? 4/ 2.'1200'." 2."02."'2008 2."04."'2008 1 J'DB."IEDDS
TOTAL 848.0 | o, Diate
[+]-]
KEY :




Canopy Development
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Hide Grids

Drag Curve

Edit Graph

Preswigw

General] Hainfall] Imigation  Canopy development lDaiI_I.J WE Graph] Graph data]

oY

Location

Canopy Development, Field/Sub-Field (S00501) , Cycle Aug 07 >
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Water balance

Irrigation Scheduling for Season Current under Location Section - 01
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Weekly Schedule

Schedule Week at a Time Starting 3/07/2008 and Location
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Advantages

e Improve water use efficiency
e Raise awareness of irrigation on the estate

e Improve logistics of water-ordering




Conclusions

 Models have the abllity to provide
physiologically based decision-support
tools to commercial operations

e Allows for wide adoption of new
technology through client base

e Improve yields through better decisions

e Save costs through better monitoring
and control
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